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(57)Abstract: 

PURPOSE: To effectively reflect lights of various directions in a wide 
wavelength range, by specifying the film thickness sum value of each 
semiconductor layer, by using the wavelength of light emitted from a PN 
junction part, and the refractive index of each semiconductor layer 
constituting an unit semiconductor layer. 
CONSTITUTION: The multilayered reflecting film layer 14 of a 
semiconductor light-emitting element B is formed by alternately 
laminating semiconductor layers 14a having a refractive index n1 and 
semiconductor layers 14b having a refractive index n2 which refractive 
indexes are smaller than that of an active layer 4 and that of a lower 
clad layer 3. The center wavelength of a light emitted from the active 
layer λ0 is A The sum of film thickness of the semiconductor 
layers 14a having the refractive index n1 is set smaller than 
λ0/(4n1), and the sum of the film thickness of the semiconductor 
layers 14b having the refractive index n2 is set larger than 
λ0/(4n2). The reflection peak wavelength range is extended 
toward the long wavelength side and the short wavelength side, and the 
range can be widened. Thereby effective reflection can be realized in the 

range from the vertically incident light to the multilayered reflecting film layer 14 to the obliquely incident 
light having an angle to the layer. 
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^. cnic J: oTS^^ 1 5 i:^ 2 ±d7 ^ Hfe 7'^<D 
PnltZjS^/N'-f T p - n t^^®/>^J^fi£^n, 1 5 

-=)C^T. 8 co±®tj3^C^^ OmU^. 1 2 ^ 

If^/JJtT^ct ^ tC'J 7 h :7f£T^'\' *y 8 <D±JC p^ij 

1 1 ^i^fiJtU, p^jm^g 1 1 ^-7 7.^57 UT^^^ 40 

fiJlD-r-S. G a A s 1 ^?5TP(CJin fil'Jtl^S 1 

[ 0 0 3 2 1 Lt^i^LT, Z,(D^oUW-}%.<n^mW%'^^ 

!iipa5co{aifitji!i?am*^ 1 e a);'^ «rjffi-pTfi&<4® 4 's^git/j^ 
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$n:t^ti^fi^ni?ftf|g^ 1 6^iB]-:)T7tIlxOJi:lb^, 9. 

f^%\x^mK^i^m \ 4TJK5-i^tiT^iixofcLiU^, 9. 

iJKMfl^Jl 1 4 ICcfcoT^^t ^n^CDT, ^^A^-> 
[ 0 0 3 3 ] IS] 5 COmfS^^jTt^, :^->aAIC<fc-^Tm 

T ± iix^ ^ ?^ ^ b T mr?f[$fcJ^I^ ^- ^ 

[0 0 3 41 me (a) t::^-r'b<^Jt:4:f£^<0^fe>tcSU 
>:i:^t?S«^JtCcfc^^^^^%7t^^DC0p#jm«Sl l(D/^t^ 

m»it ^^E^-ti^ii <i: o T J^fi^ ^ nrc ^ 

b^i 7 (o±m\zh pm^m 1 i^j^fi£bfct)COTfe 

-5), t-;'^:^^-^, p^ijmH 1 1 Offib^. 1 7(^^IS 

OHMgP^ 1 1 a t^tC^lxO mb^, 1 7 f^tc¥f^(cit^ 
2^b$n^^^2^com^/'^:5^ — >?5^^?'«tsm^gli^ 1 1 

h Ef)^i^m^-^tix\^^^. 

[ 0 0 3 5] b;?i^bT, vmmmi I 
1 a<Dp^mBfc\fXU< . ^BXO tB b^. 1 7 f^cofl^gP 

^ I 7 bf}^^^mi^m4^f^x^n^(Dx. ^^omb 

^> 1 7<D^^^{Z:h\f^ytthti(Dm-^jh^'^U<'^^^ 
[(To 36] 06(b) (c) (d) ^"T t) CO p {8«J 

(b) \tmmomm^^ I I a o\^mf)^^ytWL*) mi^^^ 

1 7 I^fcm^/^iJ'-V^rS^ai^-tt^^fc -9 bTHSBlB^^ 
1 1 h ^tk\trch<DX$>^. EI6 (c) \t^yi^^<o^ 

m/'^^->\z^':>xm.mm>^ I 1 b ^rj^^bfc 

> t ^^a^-li:T^@^5^ 1 1 b ^ J^^bAc;=fe>C0-C^ 

t>ia6 (a) <Di^m{^^^m^tmmu'$if)^^^^^^t 

f)^X^^. 

[ 0 0 3 7 ] ^fz. ^mi^^!^m^^Lx\t, m-g^ 

mi^^ytmf-(om^j^^^f}^mt^^nx\^^^\^^^ (0^^ 
ti, jt^mi^m^^m ^^mi^i^--^-omm} ^7^ * 
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[ 0 0 3 8 ] ^ etc, ^^^m^t^yty-i ?f->:ic[>g6 
r, ^m\±,^^mo)^mit^i--^^'^^^^^i^^'^^ ^ ^^^^ 

[ 0 0 3 9 ] ^tz. M^\^t^^^mm^'^t^'^^m\zj;i 

coo. 4.0] m? (a) (b).(c) tc^TiSTttg 10 
(o^mi^^^m^ 6 1 ^-:^(^ U - h:7U-A6 2(d± 

t VX^Z/a ^i^Oi^Mizm0^^nx\]^^:ili£k 
fi5t.^T=fgP6 6 ^mt^i^x^o rz^^e 6 \z^-pxy 

]^^)Um^^ik 1/>X6 5 LTt^^. 
[ 0 0 4 1 ] CCO^^ggEOili'^, ¥^<*^%^^^6 1 

>X 6 5 f^4.5mm, l/>Xil^3.5m 

miiU. ¥2^{*5£^^^6 1 O^^O tti L^.^Srit^ 2 0 
Mm(C L^ct ^ / 1 m<Dgg8ilC:fett^ If- A Stilt S 4 30 

^<^5g7t:5^-r ^- K CTt^cJ:^^, ^<^^CDttJS^^IIl7i^4 
0 0 Mm^^iS<0t)O) itg 7 0 mmfg^^-C/r 

j?^.i\Tjs.>t&g F.^.i^mr..^. c.tKM.nj^^^jiSi,^^ ;y > ^^^^ 

[ 0 0 4 2 ] ^ Ac. tJe^lt^ O^t^-btlTl^SiS^gSF <h 

bxti, 1218 tc^-rJ;'5>?^c<^$3tco'bco/?^^)^. cnti, 

7. 5^ A 7 1 7!»^«=.5?aiUfct- 7 2 tCi*^.i^(^U- 

•tf^^7 3R)y^7 U^^>IUS/¥.^,^^U>X7 4 €:5X0{^ 40 

tt, c:ne^^J^=^A' :^7 5--c?Sr?/^=*^ir >'>-;nJ 

[ 0 0 4 3 ] /<c^3, C CTHISl^t:'- A <!: UTlgf^itO 
^OU5!!¥«4^ U >X6 5 7 / — ^ ^^^^ ^ •-'t 

^ Z t\t^mxii>h. 
[ 0 0 4 4 ] EI 9 JCti^T t COJi, X ^7 ij — >/j:if(D±CD 50 
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3^ GT^^. cc^7f^'f Gtl. 4i:^n;itcJ; 

-Sf^Tt^^W H (LED) 81. 3^J:^-hm(0^^ 
V >X 8 2 . 8 3 "BLXSn *y x U - 8 4 t'j^ T^t 

>X8 2 U ^- h ^ n^ct^. Xi?' U ->±tC^^ft^ $ 

[ 0 0 4 5 ] "s^-^^m^nx^^^it^-i ^^^^\^ 

m\t^X\i^^t:L^. tiilt l/--tf^7;>^/^®OAO @ tCA^ t 

X.-bnTV^'S,. L-Ti^L. tl£5^<^®^7tlJL E D (%^@ 
4 0 0 // m) ^ffl j^.'^^PSS f = 1 0 mm, k>X® 
4 mmCOiS>t U>XT'a 'J>-hbfcLED7}^'t'>:$'C0 
5m5feC07.i7ij->±TcOb*-ASti 2 0 0mm 

[ 0 0 4 6 ] cntC^tL, :^^0JtC J:^) L E D 8 1 
l^/c^^'l' >^ HCD^^lCti, 1 0 a mOL E D 8 

1 f = 1 0 mm. U >XS 4 mm(?3 |SJtl^;:i: 

^^tUVXS 2 ^ffit^;t^-&, 5 m^feo;^^:^ U ->±T 
t> t*- ASH 5 mmt/h^ < , ^ E t> 0[) i: /ct ^ . b/t 
;0^oT, 2^^0J<DLED8 1 T>t iii :^ ^fa fRl± ^ 

l-ar-SC ttcJ;0, ^^tf^^t^^^<>^G^iSf^-r^c: 

[ 0 0 4 7 ] ^10 (a) tCTK-r 'b<0ti:*:%B^tCci:^4^ 
^^^%7t^^ 9 5 &^l^/c^5§l/)t^^n-^ 'J - X> 
ra-^S^H^r^-Ti^^taST^^, C p - ^ U -X > r3 - 
^Hli, [Hl^fi9 1 tC^t3#tten/tlHl^^9 2, [Elfe 
^9. 2 0^/^fietC^fSjUfc@^1S,9 3 , !pl^«9 2Ri; 

^^t3 J;^¥2^f4:%7t^^^ 9 5]&t/S^^^9 ^ti^^^ 
fiS^nri^^, [UlEtg 9 2 (75^JMeetcti:^/^{c*:>/c:-pT 
1 mm(7)r«1^<^X 'J -y h 9 7 /i^"^>L $ nx *5 0 , 
9 3 tC t> 1 mmCOrp^I^T' h ^ ^y A X U ^y K 9 8 Rt/ h 
^ ^ B 7. 'J ly h 9 9 //^7L $ tlT US. 

[ 0 0 4 8 ] bTi^bT, i|^^^^^^^ 9 5 75^*bai§t$ 
nrc5'6ti' 4S^U>X9 4 U b $nfe{t. 
^ 9 3 <DX >J -y h 9 8 , 99T^tl$n, lHl<ic<S920 
7. U -y H 9 7 ^i® 0 . ^^^^9 GT^^^nS. 
^93COh^.-yt5^A7'J!yh98i:h^'y^B:^'J*yh 
9 9 Hm^^itS^^ 9 0* re>LT^O. AtBff ^ • B 

1^(4 (17.'Jyh) i:&ASC<htCcfc07.^-;U^:K 
O=bC0T^-5. ^fc, EllO (b) tZ^Tcfc-ptC AffiTi^ 
e> > tc /<c S /i> . S t> li B *a 6 ?^ > t- S 75^ "C [si IS 

[ 0 0 4 9 ] eiCOP-^' U -X>Z]-5^»C*5l^T, iPiJA 
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m) <^^.'^.?§8(£ f = 1 0 mm. U>X^54mmC0 

OODPI {4 0 um\:^y^) ^±<D7.tr'-)\^'X!\t7.'J 

[0 0 5 0 } z.iwzni.. ^jtm\z^^^m^^%m'f' 
^-■p9 5 <7)^7ts^& 1 0 u my^T \zUf\^%%mt-x^ ^ ^ 

Otf, i ^ I 0mm. U>Xm4mm<DWi^t^ 

^ 9 2 JttO tf-At^ti. S^«9 3<o;^ 'J h«p+_i^ 

;t7:><or. ^5^^tE^b7:>«^tl-c^o, eooopi (4 

[ 0 0 5 1 ] T^ctiS, ±tE^^£«^JTtd:. n-^ij-x>=i 

[ 0 0 5 2 ] ^1 1 t^:*:^B^tc^^ii^^#:fg3t^^ 1 0 

1 0 1 2fetKz] U;^-hU>Xl 0 2 ^ >^cJ: ^ ^ 615 i: . 
^^U>X 1 0 3 RtXiig^ffi^^ 1 0 4;5^^;^tS§^ 

[ 0 0 5 3] ^tz.. El 1 0 ti^I^^gtir >i^- J tCcfcoT 
1 0 5 )>^^-rsiH]G<Dia^d ^fh^il-r^^^^^ 

niJ^-hU>Xl02 T¥ff^{fc^nfef^, 1hf^!j^3 1 
0 5 ±lcR9St$nTt'-A7.4^-v h S P, . SP,^^^£ 

-^-n-e'n t'- Ax^^v K s p, . s p,<^jKStife^^i 
^^Lbi^^ 1 0 4 ±(c*s^^$-&^o c:n^»oi^^{i^ 

It, {i^^m^^ 1 0 4 com-^t^ 1 0 6 . 1 0 7 T^#/^ 
[0 0 5-4 ] 4:5£q^(lcfc^^^{^%^^^ 1 0 lli. ?§5 

\z^^'^mwft^f^=f- \ Q \ ^my^^n\ts ^^.m^m-h^ 

[0 0 5 5 ) El 1 2ti±gBSPg81Hi>-9- J lCJ:^l£Md<^ 
aplJiitSlK^,T^LTl^'5. cn»i*g(?il-fc >1^- J 75^6 1 0 c 
m/ct:f(?IinAcfiStCiS5$;i< 2 mmi: 5 mmcodbePjatX 2 
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m m «t 5 m m DD gfS ^ ^ t {5 fiS ^ -tt ?r. ^ ^ 

0 . P:S:I^ d \zmctz^'f^^^^ 1 0 8 b 
nri^ 6. t^ildiJ^ 1 0 8 (C^dUT, H 2 mm 

cOdbBii. D 5 mmc7)dliSP. /Mi 5 m m a:)[Hl^, -|52 

[00 5 6]!Ml3ti*:^H;!(C<fc^^i^^^U--tf^Tl 

^. zn\t. ^m^v-^m'f'i 1 1. is^^S'jn u 

KU>Xl 1 2, ©IH^®^ (7}^ U >a 1 1 

10 3, [Hi^^ffi^i 1 3 ^-^:;^f^ic-^ii^'riH]|s$-ti: 
14, x^r:f3>hD — ^1 i 

5 >X 116, fElS^<* K^All?. ^W-Wim 

[0 0 5 7 ] x^t^'Lx.^^mwi^—^mf' i i i TSi^eai 

%^'^nt:,%\t^^mzi 'J^-HU>Xl 1 2^:3lora 
'J KTtt^^i: 0 , [eie^M^l 1 3TSI^$n^i:^ 
{C7K¥:^f^t::7.4^^ >$n, ^7tl/>Xl 1 ^xm^W 
F ^ A 1 1 7 ±tcm3t^ti, K 1 1 7 

20 [ 0 0 5 8 ] ^^'cCb'-if t'— Ay U >3^{wi5l> 

T. 0iJ;JLt^®J^>fe^CDt;e5jt(DL E D (^7ttl4 0 0 xz 
m) f = l 5 mm<Dm^U>XX 1 5 

^I4<7),¥,$<0;tae>, ^7^^^ K ^ A±T-co f — A@fd:4. 
8 mmi:;*:# < ;'<i: 0 , 4 0 0 D P I O EH^^^tt*^ 

[ 0 0 5 9 ] dtllC^L, 2^%^(CJ:^4^i^{^U--tf^ 
1 1 1 ^iSt^?tl/--tf b'-AT'U >5'KtZ$>^TIi. 

30 T^5^$-li-?tig^-Ct> b'"A^$: 6 0 mi^ilT ^ - 
iT^f^T^, 4 0 0 D P I cOtt^^-h^tii^S-r^ C 

[o"o6 0] 014 (a) \ti^%m\z^^^m^%%m 

^12 1 ^ffl(.^fcn-n- H 'J-;5^L ^yr^-tm^^X^ 
CcOA'-n- K'J-yLJi. 4^i^^^%7t^^ 1 2 

1 , ^^m%^u>x 1 2 2 \ iBi^^®^ 12 3, 
^mm, 1 2 3 ^-^:^rsjtc-^i^^-c[ei^^-ti:^;^^-v 

±^-^1 2 4. ^ii^3gW>Xl 2 5, ^^^(im^U- 
>X 1 2 6 , 1 2 7 /j^^li^fiSc^nri^^o 

40 [ 0 0 6 1 ] Lt^^ UT, i*^iS{^fg^^^ 1 2 3:/j^ ^ffiM 

$nfc^ti4S7fe<&m^i/>x 1 2 2 ^ii 0 , [Hi«c^®M 

1 2 3 TSSt$nS<!:*^IC7K¥:^r^CX=^^ >$n. ^ 
3i^3iEU>X 1 2 5T-^3l{b$n/zft, /\'-3-H12 
8±-?fm^$tl, /^-zi- H 1 2 8 ±^^^^n^, ^ 

6 IC, - H 1 2 8 T^f^etOKSt^li, S^<^J^>tl^ 
>X 1 2 6 »Cct 0§^^^ 1 2 7 itCiU^^nX^^^ 

L tC*3l^Tii, ^i^^^U>Xl 2 5fC<i:0^b- 

Ao^iE5ia[;i<«?i^{i:$nTt.^^cor, -^iiaicp^PpI^^ 

50 0, mmz^^^m $:<h^)i:. 
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mi 3 (b) \Z^.-^- <k-^ iZ/^-Zi- \^ I 2.S IZitCfzit 

[ 0 0 6 2 ] Z<DjzoUJ'^ — ^-\^^)-y\Zi6\^^X. M 
X^1i:UD¥tytm<D^t^(DLED (5£7^£t£ 4 0 0 /i m) 
IK m.^.^M f = 1 5niTn<DmkU>XT 2 5 Omm^ 

(D/^-zj- \^ ±izm^Ltzt'r^ ^om^ytrkcom^ 

2 mm) (iJij/lE^^^X^ C <h7)<T^/ci:lK 

[ 0 0 6 3 ] cnic^L. :^^miz^^^m^f^^m^ lo 

1 2 1 ^&;Sl>;t/\'-=J- K U-yLtC^oTti. ^Ofg 
1 0 /i mJI^TtC^K^h^e^S^bT^^OT, I^ — ^ 
f^T^Tt^ii-fcJ^^T'fo/N'-n- K 1 2 8 ±c^) t*-A^ 

H 1 2 8 co^/h$|i|ii^T (0. 2mm§l) ^ 
T^^-S C <h;:i<T#, K 1 2 8 ^iLtSj^ 

[0064] (1115 (a) (g) \t. -^tl'^tls 
m\z^^^^mi^^9tm^ i 3 i tyty r i s 2 tf)^ 

mi 6 (a) ti. ^ig^*:^7t^^l 3 1 O^^ti 20 

^tC7t:77</N*i 3 2<:oss®^^rsj$-ti:, ^5^^^^^^ 
^ 13 1 fj^ mm ^ nrcyty)^^y r < a i 3 2 co^St^^ 

e n TF^C ASt 7 A' 1 3 2 P^^^m^tl^<k 

*7t. Mii5 (b) ti, ^mwn%m^ 1 3 1 <h 

7t:77^/\* 1 3 2cDS^®^^5£|je^$1i-. 4^^^z^%3t^^ 
1 3 1 y ^ m 3 2<Di^®^c??r«^t::^^^<MIil 3 

3 ^%m\.rzm^f(B'^:^^<Dyty r <m^'>*:x-jum 2 
Td6^- ^tzs mis (c) (d) (e) \t. ^mW^ 

^m=f' I 3 1 7^ ni 3 2 (D^m^(oTi\{zm^m 30 
^^rh^m^. ^m^^^m'T'i 3 i ;0^e»tiifc5t7&^^^ 
m^^n^'^Vk^'^'^^nx^y 7 -< ni 3 2i^(c^^0^ 

^>?a.-;i/M 3 ~M 5 T^oT. m^ffi^t^;^ t L/TEI 

15 (c) (D^y 7 -i n^i^ o.- }vu 3x\tM%^u V 

KU>Xl3 4^ffll^, ^15 (d) C0 5t:7 7 i-ZN'^v 
3.-;UM4Tt^^flil 3 5 tl/i^ U >X 1 3 6 

^/fitK E115 (e) cO^ty'r-r/N'^vrL — ;UM5Tti 

mnmuv kuvxi 342^tx^u>xi 3 e^^t^T 

L^^). m/c. 11115 (f) (g) 0^:7 7 i^;x- 40 
>fUM6, M7ti. $tS^{Cl/>X^fi^^t)-:?X^4^gIi 1 3 7 

^mitz^y 7 ^ n {9tny 7-^ n) i3 2^¥^^^ 
^mi- 1 3 1 {ztm^'^tzy 7 ^ nuyXfi^'^'^^(Dh 

[ 0 0 6 5 ] CCO^'bf^^y 7 ^ n'^V =L- )V\Zi6^^X 

li, i3^m^{^^^m'f-^^y 7 ^ nt<Dt^'^9hm\-x. 
{^%^m^<r>5t^^^^^<^^\^x\*^^. ©letiist^ 
i(^^:^^iSLtfu>Xi^^:h^(o^m(o^y 7^ n=^-jD. 

i^^mm ^9tmmm=¥-Ji^i ^^^^ m . cos so 
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\z^io^nx\.^^Xo\z. ^'^W^^m^o^^9t'^X^K 

^^fh^K-t^^ tf)^t^'^AZ^9)}Xib^. 

[ 0 0 6 6 ] i^-h^V. ^5|^(DL E D^C04^^^^%>t^T- 
X\t.. ^^m^*b^<t^^m^^&\jii)^AL^\y. ^f^.i)'^ 
mh< t^'DX:k€f^^mf3i)'^%^t\t^t^-orz. 

[ 0 0 6 7 ] cntz^L. ^%m\zx^'i^n^fi%'^(D^ 
mw^%m=f' {^\z. LED) 1 3 iTti, 
^ < Lx\^^'DXhmf'^tji(o}L^^{^<m?.^c Lti^x 

n^zti)^'^m\zu^. 4#tc. i^ftm(D^mw%^m^ 

1 3 1 11. f^\^m 4 6 ICA 1 G a I n P^O*tl4&^l^ 
XU^tzisb. 'XyT.^ y^y r ^ /N'O^i^tl^Ti^^/h <i: 
6 6 0 nm^rcOTt)ii5lif£^^>()^^t#^»il<i:7:>«T 

5^ A 1 1 i3 1 ^ T ti ^ 7? S N it O I ^ V -7^ A ^ fiJc -r -5 

[0068] 11117 (a) \-i.i^%m\z^^^mw^^m 
1 4 i^m^^^tz^y 7^ nm-^y^n'^TT^-rm^mx 
h^. :z<D^y 7 nm'\z>^i^\t,. ^mw^itm^f-i 
4 1 . ^^m^y 7^ ni A 2. ^tH^m^y 7 ^ n 1 4 

3 , ^^^^1 4 4 S:t>;$a3^iPig§ 1 4 5 cJ; O^^^nx 
[ 0 0 6 9 ] L;!?^ LT.^i^^*:^^^^ 1 4 1 Ti^eai^^ 

^n/i^tiis>t^^ 7"f /N* 1 4 2 F*9^(£t^^-ejiie> 

n, :^7 7-r A* 1 4 2 CD5g[5;&^»E,^^^fe 1 4 6 {Cl^lfrtT 

ttiit^n^. ^t^it^j 1 4 6 T^§t$n;t^tiS5feffl3it:7 

T<A1 4 3F^lCAItU, S:^^^ 1 4 4 -C^^^n 

^.^-^^ UTS^^^ I 4 4 T«i^$n^s^it^a)ai 
■h\i. \k^^m^y 7 n \ 42,14 3<D^Mi:^^ 

1 4 6 i:COPg«iS tCctoTgl 1 7 (b) O^'bXZ^it 

•t^<Dx. ^^mttfj^^M^^ I 4 e ^x<o^ms 

^ C t/)^X^ ^. COcfc-p/^ct-tr >-t^'^ri3l^Tfl. ^^(t 
^ 7^1^ ^ ttS ^ ^ T^t U >! U ^ T {£ T L <h # 0) 7!f< ^ ^ ^ 

^sERitrct-s. L.;t7&^-3T, ^^m^z^^^^m^^ytm 

xt^<ox. t^^m^y 7 ^ I 4 2 t<rjm^9J}mf)^^ 
<uKi. t^ytm^y7^/^i 4 2 i^tcAS^r^^^iiJfra 

(EI®£Of^¥;^<cS^B>^] 
Xh^. 

^TT^-t m^Wimmx ^ ^ . 

[03] l^±(O^J£0*Jt3«t SKSt A^i^ hJU^TTj^fElT 
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)t ^ ^ r <gl fl& Kfr ® ISI T' ^ ^ . 
ime] (a) (b) (c) (el) \t^mK)thL^.<Dm 

[mi] (a) (b) (c) \t:^^m\z^^^m^f^^ 
^. 

> =] - ^ 0) A +1 m ^ <t B (t ^ ^ ^ f IS T ^ ^ . 
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K U-y^^xTi^miSl, (b) t^,A*"a-H 
[^1 5] (a) (b) (c) (d) (e) ( f ) 

(g) ^ti^ti. t-^m^z^^^m^y 7 'i J^'^i^ 
/-^^i^ ^-)u\zi6\tf:bi^^nm<om^m^m^^'rmT 
mm. (b) \:XMMm<Dmm\z^^^^ti!it)(D^it^^ 

1 G a A s ^Wl. 

4 ^tt® 

5 mi ±^ yy }'m 
8 

20 1 1 pM^M 

1 3 nmum 

1 4 ^^^It^® 

14a, 14b ^^mi^f^m 




[mS] 109] [12113] 
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- 2 2 6 5 3 5 





( 13 ) 



^mW-l - 2 2 6 5 3 5 




( 14 ) 



7 - 2 2 6 5 3 5 



y a > h ^— i^cDf^^ 



